SOME TRENDS IN WOOD ADHESIVES FOR
LOW OR NO FORMALDEDHYDE EMISSION

UFsof LOW FORMALDEHYDE EMISSION

Not a yet a Problem in Europe, BUT
JAPAN F**** standard is far more severe

If JAPAN's F**** spreads to other

countries are there ways to satisfy easily the
standards, or better? :

the answer is YES, with a variety of
different technologies, new and/or old.
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Technologies to decrease/eliminate formaldehy:i]
content and emission

Phenolformaldehyde (PF) and pheraiea
formaldehyde (PUF) resins

UF/isocyanateMUF/isocyanate
PFfsocyanate

MUEF resins of low formaldehyde content

MOST OF THESE RESINS
ALREADY EXIST
AND
ARE ALREADY USED
INDUSTRIALLY TO-DAY

Tannin adhesives without formaldehyde
isocyanates

M, U and MU resins with netoxic, non
volatile aldehyde

New Entrys




AND UF RESINS?

» UF resins of formaldehyde emission low enough jis}
satisfy F**** can be produced. It seems one majjg
adhesive manufacturer already produces them fisjg
the Japanese market

But they are more expensive and higher amounts
used

And Japanese standard intends tightening furthejs
formaldehyde emission regulation: towards an
effective formaldehyde emission ban? (noieta

ban of formaldehyde).

FAST-CURING PF RESINS

To-day as fast pressing as UF and MUF by
1. use of ester accelerators

2. alkaline setting PUF resins
3. alkaline setting PF/MDI hybrid resins

Extremely low emission as these resins are
completely stable

IF JAPAN S F**** TAKES HOLD

o ONLY PEF RESINS, PUF, hybrid PE/MDI,

UF/MDI resins, top range MUF resins and Tannin
adhesives WILL SURVIVE SHORT TO
MEDIUM TERM

NEW RESINS AND TECHNOLOGIES WILL
PENETRATE MORE DEEPLY THE MARKET.

AMONG THEM, BUT NOT ONLY, NATURAL
ADHESIVES AND SOME OF THE ABOVE

ISOCYANATES ALONE MIGHT HAVE
EVENTUALLY THE SAME POLLUTION
PROBLEMS OF FORMALDEHYDE

FAST-CURING PF RESINS
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HYBRID ISOCYANATE RESINS PFHMDI, PUFPMDI, UFHMDI

by DECREASE/ELIMINATION' OF
TOXIC
-NCO GROUPS IN ISOCYANATES

70%PUF+30%PMDI

4500 90%PUF+10%PMDI

4000 809%PUF+20%PMDI
35004
30004

2500+

« BY CO-REACTION OF ISOCYANATES
WITH TRADITIONAL WATER-BORN
ADHESIVES
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2000 PUF alone

Melamine and Urea resins
without any formaldehyde

« A major chemical group has developed M _ _

non-volatile aldehyde (not the old ones)

SHIFT TO NATURAL ADHESIVES

« Press time is still slower but will be Protein Adhesives
improved Carbohydrate Adhesives

» Thisaldehydas still relatively expensive, Unsaturated Oils Adhesives
but If industrial demand increases dramatic Hybrid glyoxylatedlignin adhesives
shifts in prices will result




TANNIN ADHESIVES

1. IMPROVEMENT OF
TRADITIONAL SYSTEMS

2. NEW HARDENERS
3. AUTOCONDENSATION




2005-2006 Japanese Use of Tann
EFFECTIVE EMISSION = 0.0

BONDING BY TANNINS
AUTOCONDENSATION

ENVIRONMENT FRIENDLY GLUING
WITHOUT ANY ALDEHYDE
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ALTERNATIVE HARDENERS

» MethylolatedNitroparaffins i.e.
Trishydroxymethyhitromethane

* glyoxal
» Hexamethylenetetramine (HEXAMINE)

IN PRESENCE OF FASTREACTING
COMPOUNDSHEXAMINE 1sSNOT A

FORMALDEHYDE-YIELDING
COMPOUND

* In presence of MELAMINE
* In presence of RESORCINOL
* In presence of TANNINS




CARBOHYDRATE ADHESIVES

o As modifiers of existing PF and UF
adhesives

» By forming degradation compounds that
can be used to form resins for adhesives:
I.e.FURANICRESINS butfuranic
MOoNoMmers are toxjc

» Directly as wood Adhesives:e.Liquefied
Wood (phenal present)

UNSATURATED OILS

o Epoxidizedunsaturated oils: acceptable
results for panels but pressing times are far
too long. They are relatively expensive

e Cashew nut shell liquid




Hybrid GlyoxylatedLignin Adhesives

Non-traditional technology
Must watch out not to be drawn in
traditional lignin/PF resins

Hybrid MDI/PF/glyoxylatedlignin and
MDI.glyoxylatedlignin adhesives, with
lignin up to 65% of total

glyoxalis classified as non toxic (LD50 >
7000 mg /kg) and newolatile

Pressing times industrially significant

WOOD WELDING WITHOUT
ADHESIVES

Vibrating sample




RESULTS - PARAMETERS

BUT ONLY FOR JOINING

Solid Wood to Solid Wood
Solid Wood to Wood Panel
Wood panel to Wood Panel

CANNOT BE USED FOR BOARDS

9.40%£12
10.45+ 0.9
10.37£1.0

Dowel Welding

G60-700

T00-840

&40-1000

1000-1150 m1150-1300 m1300-1450




m 1200-1400
m 1000-1200
800-1000
600-800
400-600

Conclusions

Accelerated®Fs PUFsresins

Mixed PFpMDI, UF/pMDI, PUFpMDI
Top of the rang®UFs

M and U resins with othezldehyde
New adhesives, as yet unknown
Wood Welding without adhesives
Natural adhesives

— tanninautocondensation

— hexamine (for synthetiadh too), and other hardeners
— protein adhesives

— carbohydrate adhesives

— Unsaturated oil adhesives
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